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(5?) A moving image coder has a forward predict- 
. ing motion vector/prediction error amount de- 
tecting section (101) for detecting an optimum 
motion vector from a past frame, making a 
predicted image and calculating a prediction 
error amount from the present frame. The coder 
also has a backward-predicting motion vec- 
tor/prediction error amount detecting section 
(102) for detecting an optimum motion vector 
from a future frame, making a predicted image 
and calculating a prediction error amount from 
the present frame. The coder further has a 
comparator/mode selecting section (104) for 
inputting the prediction error amounts from the 
forward predicting motion vector/prediction er- 
ror amount detecting section (101) and the 
backward-predicting motion vector/prediction 
error amount detecting section (102), making a 
comparative calculation of the input prediction 
error amounts, and selecting one of a forward 
prediction mode, a backward-prediction mode 
and a bidirectional prediction mode. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a digital image processor. More particularly, the present invention relates 

to a moving image coder for coding image data with high efficiency. 

2. Description of the Related Art 

10 In a general coding method, a digital moving image is divided into small blocks and a prediction mode is 
selected every image block. After an orthogonal transform of the moving image is performed with respect to 
a prediction error, the moving image is adaptively quantized. For example, this coding method is proposed in 
a coding system between MPEG2 frames by Hiroshi Watanabe in ITEJ Technical Report Vol. 16, No. 61 , p37- 
42 ICS 9 92-73 (Oct 1992). 

is As shown in Fig. 1 1 , a moving image can be considered as a series of frames continuous in a time direction. 
Since these frames are continuous in the time direction, an arbitrary frame has a high correlation with respect 
to a frame adjacent to this arbitrary frame. Image data can be effectively compressed by using prediction cod- 
ing between the frames. Here, an l-f rame is a intra frame for coding the moving image by using only information 
of the present frame. 

20 A P-f rame is a frame predicted in a forward direction. The l-f rame or the P-f rame is used as a past frame. 
In this case, the forward prediction shows a frame prediction mode for making a prediction from the past frame. 
A B-frame is a frame capable of selecting one prediction from three kinds of predictions composed of the for- 
ward prediction, a backward prediction and a bidirectional prediction. Here, the backward prediction shows a 
frame prediction mode for making a prediction from a future frame. The bidirectional prediction shows a frame 

25 prediction mode using interpolation from both the past and future. 

The l-f rame or the P-f rame is used as the past or future frame. In a method for selecting the I or P frame, 
the I or P frame is selected such that the I or P frame has a minimum error amount among an error amount of 
the forward prediction, an error amount of the backward prediction and an error amount of the bidirectional 
prediction. In this case, the prediction error is set to an error in prediction with respect to an interpolated image 

30 made by an average of two frames of the past and future frames or made by interpolation. 

Fig. 9 is a block diagram showing one constructional example of a general coder. In Fig. 9, a frame memory 
901 stores an input image. The frame memory 901 can store a plurality of frames to calculate a motion vector. 
An orthogonal transform section 902 converts a divisional image divided into image blocks to data suitable 
for coding by a two-dimensional orthogonal transform every image block. A quantizer 903 quantizes the con- 

35 verted data in accordance with a suitable quantizing step size. A variable length coding section 904 codes a 
quantized value at a variable length in accordance with a predetermined code table and outputs the coded 
value as a transmission line code. 

A buffer 905 accumulates and smooths data from the variable length coding section 904 to output these 
data at a constant rate. An inverse quantizer 906 inversely quantizes an output of the quantizer 903. An inverse 

40 orthogonal transform section 907 performs an inverse orthogonal transform with respect to an output of the 
inverse quantizer 906. Each of frame memories 908 and 909 stores an image required for each of forward and 
backward predictions. 

A motion compensation section 910 makes a motion compensation prediction in a forward direction, a 
backward direction or a bidirection by using a motion vector as an output of amotion vector detection/prediction 

45 mode judging section 911 described later and a selected prediction mode. Amotion vector detection/prediction 
mode judging section 911 detects an image movement from the image stored to the frame memory 901 and 
selects an optimum prediction mode from three kinds of predictions composed of the forward directional, back- 
ward directional and bidirectional predictions with respect to each of the image blocks. An intra/inter judging 
section 912 determines whether each of the image blocks is coded within a frame or is coded between frames. 

so The image of the frame memory 901 is divided into image blocks, and a difference between a divisional 
image and a predicted image from the motion compensation section 910 is calculated. A calculated differential 
value is orthogonally transformed by the orthogonal transform section 902 and is quantized by the quantizer 
903. The quantized value is further coded by the variable length coding section 904 and is output to the coding 
buffer 905. An output of the quantizer 903 is added to the predicted image from the motion compensation sec- 

55 tion 910 through the inverse quantizer 906 and the inverse orthogonal transform section 907, and is stored to 
each of the frame memories 908 and 909. An image from each of the frame memories 908 and 909 is used 
as data of a subsequent predicted image in accordance with outputs of the motion vector detection/prediction 
mode judging section 911 and the intra/inter judging section 91 2. 
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Fig. 10 shows the motion vector detection/prediction mode judging section 911 in detail. A forward pre- 
dicting motion vector/prediction error amount detecting section 001 calculates prediction error amounts of past 
and present frames in the forward prediction, and finds a vector providing a minimum prediction error amount. 
A backward predicting motion vector/prediction error amount detecting section 002 calculates prediction error 

5 amounts of future and present frames in the backward prediction, and finds a vector providing a minimum pre- 
diction error amount. A bidirectional prediction error amount detecting section 003 makes an interpolated image 
predicted in the bkJrection by using the forward and backward directional motion vectors calculated by the 
detecting sections 00 1 and 002. The bidirectional prediction error amount detecting section 003 then calculates 
a prediction error amount with respect to the present frame. A comparator/mode selecting section 004 com- 

10 pares the error amounts of the forward prediction, the backward prediction and the bidirectional prediction with 
each other and calculates a minimum error amount value. The comparator/mode selecting section 004 then 
selects each of a forward prediction mode, a backward prediction mode and a bidirectional prediction mode. 

Here, the motion vector shows a motion amount provided when the prediction error amount is minimized 
by matching the present and predicted frames every image block within a search region predetermined with 

15 respect to each of the image blocks. For example, when a distance between the present and predicted frames 
is set to n, the search region can be formed by ± 16n in horizontal and vertical directions. In the following de- 
scription, B(i, j) shows a present block and PB(i, j) shows a predicted block. Here, i and j respectively show 
block positions in the horizontal and vertical directions, (mx, my) shows a motion vector. In this case, a pre- 
diction error PE is represented by the following formula (1). 

xsise ysizo 

25 

In this formula, xsize and ysize respectively show block sizes in the horizontal and vertical directions. 
Instead of this formula, the following formula (2) may be used. 



30 xsi 2« ysi 26 

PE= £ \B(i,j)-PB(i*mc.j*my) 

Thus, moving image data are compressed by using a motion vector having a best compression efficiency. 

35 In the general motion vector detection/prediction mode judging section shown in Fig. 10, it is necessary 

to calculate the forward prediction error amount with respect to the P-f rame and calculate the forward predic- 
tion error amount, the backward prediction error amount and the bidirectional prediction error amount with re- 
spect to the B-frame. The forward prediction error amount of the P-frame and the forward prediction error 
amount and the backward prediction error amount of the B-frame are already calculated by the motion vector 

40: prediction error amount detecting sections 001 and 002 when an optimum motion vector is calculated. How- 
ever, the bidirectional prediction error amount must be calculated by separately arranging the bidirectional pre- 
diction error amount detecting section 003 so that new hardware is required for this calculation. 

Namely, the bidirectional prediction error amount detecting section 003 makes a forward directional pre- 
dicted image block from a forward predicting vector and makes a backward directional predicted image block 

45 from a backward predicting vector. The bidirectional prediction error amount detecting section 003 then syn- 
thesizes a bidirectional predicted image block by averaging or interpolating both the forward directional pre- 
dicted image block and the backward directional predicted image block. Further, it is necessary to calculate a 
- prediction error amount between this bidirectional predicted image block and an original image block, and set 
this calculated prediction error amount to a bidirectional prediction error amount The bidirectional prediction 

so error amount detecting section 003 makes a calculation by using results of the motion vector/prediction error 
amount detecting sections 001 and 002. Therefore, there is a restriction in which no calculation of the bidirec- 
tional prediction error amount detecting section 003 can be made in parallel with calculations of the motion 
vector/prediction error amount detecting sections 001 and 002. 



55 SUMMARY OF THE INVENTION 



It is therefore an object of the present invention to provide a moving image coder in which a prediction 
mode is estimated by using only forward and backward prediction error amounts without calculating a bidir- 
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ectional prediction error amount Namely, the object of the present invention is to provide a moving image coder 
for omitting a bidirectional prediction error amount detecting section for calculating a prediction error amount 
of an interpolated image to make the coder compact 

To achieve the above object, the present invention resides in a moving image coder in which each of frames 
5 in a moving image sequence is divided into frame blocks and a data amount of the moving image is compressed 
by selecting one of a forward prediction mode, a backward prediction mode and a bidirectional prediction mode 
by using a motion vector every frame block; 
the moving image coder comprising: 

a forward predicting motion vector/prediction error amount detecting section for detecting an optimum 
10 motion vector from a past frame, making a predicted image and calculating a prediction error amount from the 
present frame; 

a backward predicting motion vector/prediction error amount detecting section for detecting an optimum 
motion vector from a future frame, making a predicted image and calculating a prediction error amount from 
the present frame; and 

15 a comparator/mode selecting section for inputting the prediction error amounts from said forward pre- 

dicting motion vector/prediction error amount detecting section and said backward predicting motion vec- 
, tor/prediction error amount detecting section, making a comparative calculation of the input prediction error 
amounts, and selecting one of said forward prediction mode, said backward prediction mode and said bidir- 
ectional prediction mode. 

20 Namely, to achieve the above object, the moving image coder in the present invention has means for se- 

lecting each of the above three frame prediction modes on the basis of only the forward prediction error amount 
and the backward prediction error amount 

A differential value between the forward prediction error amount and the backward prediction error 
amount, a ratio of these prediction error amounts, or a combination of the differential value and this ratio may 

25 be used in a method for selecting a prediction mode on the basis of only the forward prediction error amount 
and the backward prediction error amount In this case, a processing time and a hardware scale of the moving 
image coder can be reduced while an equivalent image quality can be visually obtained in comparison with a 
general selecting method. 

The above prediction mode selecting means can be used in field predicting coding for separating each of 
30 frames into odd and even fields instead of the frame prediction mode. There is a method for selecting one of 
forward directional, backward directional and bidirectional predictions after a frame or field prediction is se- 
lected in frame/field adaptive coding in which the frame prediction mode and the field prediction mode are com- 
bined with each other. In this frame/field adaptive coding, there is another method for selecting a frame or field 
prediction after one of forward directional, backward directional and bidirectional predictions is selected. In 
35 each of these two selecting methods, an equivalent image quality can be visually obtained effectively in com- 
parison with a general selecting method while a processing time and a hardware scale of the moving image 
coder are reduced. 

There are two methods for selecting the frame and field predictions. In a first selecting method, a 
frame/field prediction mode is selected in a prediction system for providing a minimum prediction error amount 

40 among a forward frame prediction error amount, a forward field prediction error amount, a backward frame 
prediction error amount and a backward field prediction error amount. In a second selecting method, a 
frame/field prediction mode is selected in a system for providing a smaller prediction error amount by comparing 
a sum of the forward frame prediction error amount and the backward frame prediction error amount with a 
sum of the forward field prediction error amount and the backward field prediction error amount 

45 In the moving image coder of the present invention, no bidirectional prediction error image is really gen- 
erated. Each of the forward prediction mode, the backward prediction mode and the bidirectional prediction 
mode is judged from a differential value between the forward prediction error amount and the backward pre- 
diction error amount, a ratio of these prediction error amounts, or a combination of the differential value and 
this ratio. When one of the forward prediction error amount and the backward prediction error amount is much 

50 greater than the other in this mode judgment, it is considered that the prediction is more precisely made with 
respect to the smaller prediction error amount Accordingly, one prediction mode providing the smaller predic- 
tion error amount is selected. In contrast to this, when both the prediction error amounts are approximately 
equal to each other, the moving image coder is operated such that a bidirectional prediction using both past 
and future is selected. Accordingly, an optimum prediction mode can be selected from the forward directional, 

55 backward directional and bidrectional predictions. 

Further objects and advantages of the present invention will be apparent from the following description . 
of the preferred embodiments of the present invention as illustrated in the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing one constructional example of a motion vector/prediction mode judging 
section in the moving image coder of the present invention; 
5 Fig. 2 is a flow chart showing the operation of a comparator/mode selecting section in the moving image 

coder of the present invention; 

Fig. 3 is a flow chart showing another operation of the comparator/mode selecting section in the moving 
image coder of the present invention; 

Fig. 4 is a flow chart showing another operation of the comparator/mode selecting section in the moving 
10 image coder of the present invention; 

Fig. 5 is a block diagram showing one constructional example of the movement vector/prediction mode 
judging section in the case of a f rametf ield adaptive prediction in the moving image coder of the present 
invention; 

Fig. 6 is a flow chart showing a first example of the operation of the comparator/mode selecting section 
15 in the moving image coder of the present invention; 

Fig. 7 is a flow chart showing a second example of the operation of the comparator/mode selecting section 
in the moving image coder of the present invention; 

Fig. 8 Is a flow chart showing another operation of the comparator/mode selecting section in the moving 
image coder of the present invention; 
20,., Fig. 9 is a block diagram showing one constructional example of each of a general moving image coder 
and a moving image coder of the present invention; 

Fig. 1 0 is a block diagram showing one constructional example of a motion vector/prediction mode judging 

section in the general moving image coder and 

Fig. 11 is a view for explaining a moving image sequence. 

25 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The preferred embodiments of a moving image coder in the present invention will next be described in 
detail with reference to the accompanying drawings. 
. 30 The differences between the present invention and the above-mentioned general technique of a moving 
image coder are a motion vector detection/prediction mode judging section 911 shown in Fig. 9. Amotion vector 
detection/prediction mode judging section in the present invention is shown in Fig. 1 . 

In Fig. 1 r a forward predicting motion vector/prediction error amount detecting section 1 01 calculates pre- 
diction error amounts of past and present frames in a forward prediction, and finds a vector providing a mini- 
35 mum prediction error amount A backward predicting motion vector/prediction error amount detecting section 
102 calculates prediction error amounts of future and present frames in a backward prediction, and finds a 
vector providing a minimum prediction error amount. A comparator/mode selecting section 104 compares the 
forward prediction error amount and the backward prediction error amount with each other, and selects an op- 
timum prediction mode from the forward prediction, the backward prediction and a bidirectional prediction. 
40 . In this embodiment, it is not necessary to arrange the bidirectional prediction error amount detecting sec- 
tion 003 required in the general example of the moving image coder shown in Fig. 10. Accordingly, the com- 
parator/mode selecting section 104 instead of this bidirectional prediction error amount detecting section 003 
selects each of a forward prediction mode, a backward prediction mode and a bidirectional prediction mode 
from the forward prediction error amount and the backward prediction error amount 
46 Fig. 2 is a flow chart showing an operation of the comparator/mode selecting section 1 04. First, minimum 
values of the forward prediction error amount of the detecting section 101 and the backward prediction error 
amount of the detecting section 102 shown in Fig. 1 are calculated. As shown in Fig. 2, a difference D between 
. the forward prediction error amount and the backward prediction error amount, 
D = forward prediction error amount - backward prediction error amount 
. 50 is then calculated. If this differential value D satisfies the following inequality condition 

D<TS1 

with respect to a predetermined threshold value TS1 , the forward prediction is selected. If this differential value 
D satisfies the following inequality condition 
D>TS2 

55 with respect to a predetermined threshold value TS2, the backward prediction is selected. If this differential 
. value D satisfies the following condition 
TS1 ^ D ^ TS2 

with respect to the predetermined threshold values TS1 and TS2, the bidirectional prediction is selected. 

5 
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There Is another selecting method shown in Fig. 3. In this selecting method, a ratio R of the forward pre- 
diction error amount to the backward prediction error amount 

R = forward prediction error amount/backward prediction error amount 
is calculated, tf this ratio R satisfies the following inequality condition 
5 R < TR1 

with respect to a predetermined threshold value TR1, the forward prediction is selected. If this ratio R satisfies 
the following inequality condition 
R > TR2 

with respect to a predetermined threshold value TR2, the backward prediction is selected. If this ratio R satisfies 
10 the following condition 
TR12SR2STR2 

with respect to the predetermined threshold values TR1 and TR2, the bidirectional prediction is selected. 

Further, there is another selecting method using both the above differential value and the above ratio as 
shown in Fig. 4. In this selecting method, if D < TS1 and R < TR1 are satisfied, the forward prediction is se- 
ts lected. If D > TS2 and R > TR2 are satisfied, the backward prediction is selected. If TS1 SD^ TS2 or TR1 ^ 
R ^ TR2 is satisfied, the bidirectional prediction is selected. 

The threshold values TS1, TS2, TR1 and TR2 are determined on the basis of experiments or experiences. 
In one example, it is possible to selectively set TS1 = -1000± 100, TS2 = 1000± 100, TR1 = 0. 7± 0,05 and 
TR2 = 1 ,3± 0.05. The above contents are applied to a case using only a frame prediction, but can be similarly 

20. applied to a case using only a f ield prediction. A preferable image quality can be visually obtained by using 
the above threshold values. 

A case adaptively using the frame prediction and the field prediction will next be described. 
In this case, there are six kinds of prediction modes of a forward frame, a forward field, a backward frame, 
a backward field, a bidirectional frame and a bidirectional field. Therefore, the forward predicting motion vec- 

25 tor/prediction error amount detecting section 101 and the backward predicting motion vector/prediction error 
amount detecting section 102 shown in Fig. 1 must make calculations in two kinds of prediction modes com- 
posed of frame and field modes. Accordingly, calculating amounts of the forward predicting motion vector/pre- 
diction error amount detecting section 1 01 and the backward predicting motion vector/prediction error amount 
detecting section 102 are doubled in comparison with a case of only the frame mode or only the field mode. 

30 Fig. 5 shows a motion vector detection/prediction mode judging section in the case of a frame/field adap- 

tive prediction. An odd/even field separating section 501 separates a frame into odd and even fields. A forward 
frame predicting motion vector/prediction error amount detecting section 502 calculates a motion vector and 
a prediction error amount in a forward frame prediction. A backward frame predicting motion vector/prediction 
error amount detecting section 503 calculates a motion vector and a prediction error amount in a backward 

35 frame prediction. A backward field predicting motion vector/prediction error amount detecting section 504 cal- 
culates a motion vector and a prediction error amount in a backward field prediction. A forward field predicting 
motion vector/prediction error amount detecting section 505 calculates a motion vector and a prediction error 
amount in a forward field prediction. 

Here, the field prediction error amount is set to a sum of odd and even field prediction error amounts with 

40 respect to the same block as an object block of the frame prediction. A comparator/mode selecting section 508 
compares four prediction error amounts of the forward frame, the forward field, the backward frame and the 
backward field with each other, and then determines a prediction mode. 

The next description relates to a method for selecting an optimum prediction mode from six kinds of pre- 
diction modes including bidirectional prediction modes from the above four kinds of prediction error amounts. 

45 Fig. 6 shows a mode selecting method in the case of the frame/field adaptive prediction. A forward frame pre- 
diction error amount from the detecting section 502, a forward field prediction error amount from the detecting 
section 505, a backward frame prediction error amount from the detecting section 503 and a backward field 
prediction error amount from the detecting section 504 shown in Fig. 5 are used to compare a sum of the for- 
ward frame prediction error amount and the backward frame prediction error amount with a sum of the forward 

60 field prediction error amount and the backward field prediction error amount Thus, a prediction mode providing 
a smaller sum is selected. For example, if the sum of the frame prediction error amounts is smaller, the frame 
mode is selected. In contrast to this, if the sum of the field prediction error amounts is smaller, the field mode 
is selected, tf the frame or field mode is selected, processings of the flow charts shown in Figs. 2 to 4 are per- 
formed by using the frame or field prediction error amounts with respect to each of the prediction error amounts. 
■ 55 There is another selecting method in which no sum in each of the frame and field modes is used in judgment 

of the frame and field modes shown in Fig. 6. This selecting method is shown in Fig. 7. In Fig. 7, a frame/field 
mode providing a minimum prediction error amount is selected from a forward frame, a forward field, a back- 
ward frame and a backward field. 

6 



BMSOOCID; <£P Oe5eOS7A2J_> 



EP 0 658 057 A2 

In a selecting method shown in Fig. 8 f one of a forward prediction mode, a backward prediction mode and 
a bidirectional prediction mode is first selected. Each of frame and field modes is selected with respect to the 
selected prediction mode. Each of the forward prediction mode, the backward prediction mode and the bidir- 
ectional prediction mode is selected in accordance with the flow charts of Figs. 2 to 4 by using the forward 

s frame prediction error amount from the detecting section 502 t the forward field prediction error amount from 
the detecting section 505, the backward frame prediction error amount from the detecting section 503 and the 
backward field prediction error amount from the detecting section 504 shown in Fig. 5. 

At this time, a sum of the forward frame prediction error amount and the forward field prediction error 
amount is used as the forward prediction error amount. A sum of the backward frame prediction error amount 

10 and the backward field prediction error amount is used as the backward prediction error amount. In a selected 
prediction mode, the frame prediction error amount and the field prediction error amount are compared with 
each other, and a prediction mode providing a smaller prediction error amount is selected. In a bidirectional 
case, a sum of the forward frame prediction error amount and the backward frame prediction error amount is 
set to the frame prediction error amount Further, a sum of the forward field prediction error amount and the 

15 backward field prediction error amount is set to the field prediction error amount 

Each of the forward directional, backward directional and bidirectional prediction modes can be selected 
by the above-mentioned selecting method without arranging a bidirectional prediction error amount detecting 
section within the moving image coder. 

The moving image coder of the present invention constructed above has the following effects. 

20 ... When each of frames is divided into frame blocks and an optimum prediction mode is selected from forward 
directional, backward directional and bidirectional prediction modes every frame block, only forward and back- 
ward prediction error amounts are used without calculating a bidirectional prediction error amount. Therefore, 
no circuit for calculating the bidirectional prediction error amount is required so that a circuit scale of the moving 
image coder can be reduced. Further, since no bidirectional prediction error amount is calculated, a time re- 

25 quired for processings can be reduced. 

The optimum prediction mode can be selected more accurately by using a differential value between the 
forward prediction error amount and the backward prediction error amount, a ratio of these prediction error 
amounts, or a combination of the differential value and this ratio. Further, the above effects can be also ob- 
tained with respect to each of field prediction coding and frame/field adaptive prediction coding. 

30 In the frame/field predicting coding, selection of each of the forward directional, backward directional and 

bidirectional prediction modes is separated from the selection of each of a frame and a field. Accordingly, the 
above selecting methods can be used in the selection of each of the forward directional, backward directional 
and bidirectional prediction modes. 

Many widely different embodiments of the present invention may be constructed without departing from 

35 the spirit and scope of the present invention. It should be understood that the present invention is not limited 
to the specific embodiments described in the specification, except as defined in the appended claims. 



Claims 

. 1 . A moving image coder in which each of frames in a moving image sequence is divided into frame blocks 
and a data amount of the moving image is compressed by selecting one of a forward prediction mode, a 
backward-prediction mode and a bidirectional prediction mode by using a motion vector every frame 
block, characterized in that said moving image coder comprises: 

45 a forward predicting motion vector/predict ton error amount detecting section (101) for detecting an 

optimum motion vector from a past frame, making a predicted image and calculating a prediction error 
amount from the present frame; 

a backward-predicting motion vector/prediction error amount detecting section (102) for detecting 
an optimum motion vector from a future frame, making a predicted image and calculating a prediction 

so . error amount from the present frame; and 

a comparator/mode selecting section (1 04) for inputting the prediction error amounts from said for- 
ward predicting motion vector/prediction error amount detecting section (101) and said backward-predict- 
ing motion vector/prediction error amount detecting section (102), making a comparative calculation of 
the input prediction error amounts, and selecting one of said forward prediction mode, said backward- 

55 prediction mode and said bidirectional prediction mode. 

2. A moving image coder as claimed in claim 1 , wherein the prediction error amounts from the forward pre- 
dicting motion vector/prediction error amount detecting section (101) and the backward-predicting motion 
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vector/prediction error amount detecting section (102) are compared with each other in the comparator/mode 
selecting section (104) by a differentia! value between these prediction error amounts. 

3. A moving image coder as claimed in claim 1, wherein the prediction error amounts from the forward pre- 
dicting motion vector/prediction error amount detecting section (101) and the backward-predicting motion vec- 
tor/prediction error amount detecting section (102) are compared with each other in the comparator/mode se- 
lecting section (104) by a ratio of these prediction error amounts. 

4. A moving image coder as claimed in claim 1 , wherein the prediction error amounts from the forward pre- 
dicting motion vector/prediction error amount detecting section (101) and the backward-predicting motion 
vector/prediction error amount detecting section (102) are compared with each other in the comparator/mode 
selecting section (104) by combining a differential value between these prediction error amounts with a ratio 
of these prediction error amounts. 

5. A moving image coder as claimed in any one of claims 1 to 4, wherein the moving image coder further 
comprises: 

an odd/even field separating section (501) for separating odd and even fields from each other; 

a forward field predicting motion vector/prediction error amount detecting section (505) for detect- 
ing a forward field predicting motion vector and a prediction error amount every each of the separated 
odd and even fields; 

a backward field predicting motion vector/prediction error amount detecting section (504) for de- 
tecting a backward field predicting motion vector and a prediction error amount; and 
a comparator/mode selecting section (506). 

6. A moving image coder as claimed in any one of claims 1 to 4, wherein the moving image coder is arranged 
in a frame/field adaptive predicted moving image coder having six kinds of prediction modes obtained by 
combining three prediction modes composed of said forward prediction mode, said backward-prediction 
mode and said bidirectional prediction mode with two prediction modes composed of a frame prediction 
mode and a field prediction mode; 

the frame/field adaptive predicted moving image coder comprises: 

said forward frame predicting motion vector/prediction error amount detecting section (502) ; 
said backward frame predicting motion vector/prediction error amount detecting section (503) ; 
said odd/even field separating section (501) ; said forward field predicting motion vector/prediction 
error amount detecting section (505) ; 

said backward field predicting motion vector/prediction error amount detecting section (504) ; and 
said comparator/mode selecting section (506), and 

this comparator/mode selecting section (506) determines selection of any one of the forward pre- 
diction mode, the backward-prediction mode and the bidirectional prediction mode after the frame pre- 
diction mode or the field prediction mode is determined in use. 

7. A moving image coder as claimed in claim 6, wherein each of the frame prediction mode and the field 
prediction mode in the comparator/mode selecting section (506) is selectively set to a frame/field mode 
in a prediction system for providing a minimum prediction error amount among a forward frame prediction 
error amount, a forward field prediction error amount, a backward frame prediction error amount and a 
backward field prediction error amount; 

the forward field prediction error amount is set to a sum of a forward directional odd field prediction 
error amount and a forward directional even field prediction error amount with respect to the same block 
as an object block of said forward frame prediction; and 

the backward field prediction error amount is set to a sum of a backward directional odd field pre- 
diction error amount and a backward directional even field prediction error amount with respect to the 
same block as an object block of said backward frame prediction. 

8. A moving image coder as claimed in claim 6, wherein a sum of said forward frame prediction error amount 
and said backward frame prediction error amount is compared with a sum of said forward directional odd 
field prediction error amount, said forward directional even field prediction error amount, said backward 
directional odd field prediction error amount and said backward directional even field prediction error 
amount; and 

each of the frame prediction mode and the field prediction mode in the comparator/mode selecting 
section (506) is selectively set to a frame/field mode in a prediction system for providing a smaller pre- 
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diction error amount among said two sums. 

> 

A moving image coder as claimed in any one of claims 1 to 4, wherein the moving image coder is arranged 
in a frame/field adaptive predicted moving image coder having six kinds of prediction modes obtained by 
combining three prediction modes composed of said forward prediction mode, said backward- prediction 
mode and said bidirectional prediction mode with two prediction modes composed of a frame prediction 
mode and a field prediction mode; 

the frame/field adaptive predicted moving image coder comprises: 

said forward frame predicting motion vector/prediction error amount detecting section (502) ; 

said backward frame predicting motion vector/prediction error amount detecting section (503) ; 

said odd/even field separating section (501) ; 

said forward field predicting motion vector/prediction error amount detecting section (505) ; 
said backward field predicting motion vector/prediction error amount detecting section (504) ; and 
said comparator/mode selecting section (506), and 

a sum of said forward frame prediction error amount, said forward directional odd field prediction 
error amount and said forward directional even field prediction error amount, and a sum of said backward 
frame prediction error amount, said backward directional odd field prediction error amount and said back- 
ward directional even field prediction error amount are input to said comparator/mode selecting section 
(506) ; and 

selection of the frame prediction mode or the field prediction mode is determined by selecting a 
smaller one of said frame prediction error amount and the field prediction error amount as a sum of said 
odd field prediction error amount and said even field prediction error amount after one of the forward pre- 
diction mode, the backward-prediction mode and the bidirectional prediction mode is determined in use. 
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(57) A moving image coder has a forward predicting 
motion vector/prediction error amount detecting section 
(101) for detecting an optimum motion vector from a 
past frame, making a predicted image and calculating a 
prediction error amount from the present frame. The 
coder also has a backward-predicting motion vec- 
tor/prediction error amount detecting section (102) for 
detecting an optimum motion vector from a future frame, 
making a predicted image and calculating a prediction 



error amount from the present frame. The coder further 
has a comparator/mode selecting section (104) for in- 
putting the prediction error amounts from the forward 
predicting motion vector/prediction error amount detect- 
ing section (101) and the backward-predicting motion 
vector/prediction error amount detecting section (102), 
making a comparative calculation of the input prediction 
error amounts, and selecting one of a forward prediction 
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